Objective. To test the impact of participation in a peer-based intervention for symptom management for women living with HIV infection on selected outcome measures including, symptom intensity, medication adherence, viral control, and quality of life. Design. Randomized clinical trial. Methods. Participants were recruited using a convenient, consecutive sampling method. Those participants randomized to the experimental condition attended seven, peer-led sessions over seven weeks. Participants randomized to the control condition received a copy of HIV Symptom Management Strategies: A Manual for People Living with HIV/AIDS. Participants completed four surveys assessing change over time in the aforementioned outcome variables. Results. Eighty-nine HIV-infected women followed over 14 weeks and there were no differences between the two groups on baseline demographic variables. Mixed-effects regression indicated no significant difference between groups across time in total symptom intensity score and medication adherence. There was a significant difference between groups across time for two of the nine quality of life scales Á HIV Mastery (x 2 025.08; p B0.005) and Disclosure Worries (x 2 024.67; p B0.005). Conclusions. In urban-dwelling women living with HIV/AIDS, results suggest that a peer-based symptom management intervention may not decrease symptom intensity or increase medication adherence. There is positive evidence that suggests that the intervention may increase some important aspects of quality of life. However, further research is warranted to elucidate the effect of peer-based interventions in achieving positive self-management outcomes.
Introduction
Women, particularly vulnerable women, in the USA are increasingly infected with HIV (CDC, 2006; Hall et al., 2008) . As a chronic disease, women living with HIV must learn to manage their symptoms and care. This occurs in the face of numerous challenges including stigma which can prevent women from seeking HIV testing and treatment (Gupta, 2002; Sandelowski, Lambe, & Barroso, 2004) ; lack of economic power (Gupta, 2002; Hunter, 2002) ; fear of violence (Garcia-Moreno & Watts, 2000; Maman et al., 2002) ; and the growing burden of care of infected family members (Ogden & Esim, 2003; Steinberg, Johnson, Schierhout, & Ndewa, 2002) . These challenges can prevent women from managing their own, much-needed care. One important area of self-management is symptom management. The symptoms of HIV and its treatments are complex, painful, and distressing to the women who experience them (Johnson, Stallworth, & Neilands, 2003; Mannheimer et al., 2008; Sowell et al., 1997; van Servellen, Sarna, & Jablonski, 1998) . These symptoms affect all aspects of a woman's life, including her quality of life (Lorenz, Cunningham, Spritzer, & Hays, 2006; Lorenz, Shapiro, Asch, Bozzette, & Hays, 2001; Sousa, Holzemer, Bakken Henry, & Slaughter, 1999) , her adherence to HIV therapy (Holzemer, Henry, Portillo, & Miramontes, 2000) , and her treatment decisions (Portillo, Holzemer, & Chou, 2007; Siegel, Schrimshaw, & Dean, 1999) .
Peer-based interventions have the potential to increase symptom management (Chou, Holzemer, Portillo, & Slaughter, 2004; Gifford, Laurent, Gonzales, Chesney, & Lorig, 1998; Lorig, Ritter, & Plant, 2005; Sowell et al., 1997; van Servellen et al., 1998) and enhance health equity in women with HIV/ AIDS (HRSA, 2005) . They have been found to improve access to health care services, provide support, improve self-efficacy and self-confidence, and facilitate involvement in self-care activities (Doull, O'Conner, Robinson, Wells, & Tugwell, 2004; Higgins, Thompson, Deeks, & Altman, 2003; van Rompay et al., 2008) . Consequently, a peer intervention model may facilitate change in the symptom management behavior in women infected with HIV. To date, no studies have been located that have explored the benefits of utilizing a peer-led intervention program to help facilitate symptom self-management for HIV/AIDS in an allfemale sample. Therefore, the main objective of this study was to test the impact of participation in a peer-based intervention for symptom management (PRISM-HIV) for women living with HIV infection on symptom management, medication adherence, and quality of life.
Methods

Participants
Eligible participants were HIV-infected adults who self-identified as female and spoke fluent English. Anyone not meeting these criteria was excluded. Recruitment occurred from January to November 2008. The last participant completed follow-up on 12 January 2009. Participants were recruited from San Francisco Bay Area HIV outpatient clinics, HIV/ AIDS specific housing, and HIV/AIDS-related community-based support/peer groups.
Intervention
The intervention tested is peer-based, HIV symptom management using the curriculum, Positive Self-Management Program (PSMP) as the content of the sessions. The PSMP was designed at Stanford University in 1997 and uses Social Cognitive Theory as its theoretical framework (Gifford, 1999; Gifford et al., 1998) . The PSMP program contains seven, two-hour, scripted sessions that were delivered by two trained peer leaders to a group of approximately 10 participants each week for seven weeks. The topics for each of the sessions are presented in Table 1 . This intervention was pilot tested in HIV positive men in 1998 and the investigators found a significant relationship between the intervention and decreased HIV viral load, decreased symptom intensity, and increased medication adherence (Gifford et al., 1998) .
Peer leaders
Three peer leaders were identified as community leaders by HIV case managers, community leaders, and health care workers. Each peer leader completed a five-day (total of 36 hours) standardized training on the PSMP. This scripted training introduced the leaders to the material, taught them how to deliver the intervention, provided experiences to teach the material in teams, introduced teaching techniques, and offered strategies to deal with difficult group members. Each participant presented two PSMP modules while the other peer leader and trainers offered constructive feedback on the presentation (Gifford, Lorig, Laurent, & Gonzalez, 1995) .
Study design
After meeting the inclusion criteria, participants gave informed consent and completed a baseline survey that included demographic, general health status, and disease management questions. Participants returning the following week were randomized into either the experimental or control condition. Those randomized to the experimental condition attended seven, peer-led group sessions over the next seven weeks and those randomized to the control condition received a copy of HIV Symptom Management Strategies: A Manual for People Living with HIV/ AIDS (Wantland et al., 2008) . Both groups received phone calls by the investigator reminding them to attend each session to complete four additional surveys at week 2, week 6, week 10, and week 14. These four surveys described any change in the participants' symptom intensity, medication adherence, and quality of life throughout the intervention and follow-up period. Participants were paid $15 for completing each survey for a total of $75. An additional $40 bonus was paid to intervention group participants who completed all intervention sessions. The Institutional Review Boards at the University of California, San Francisco, Alta Bates Medical Center, and Alameda County Medical Center approved all study procedures.
Study outcomes
The main study outcomes were change in HIV-related symptom intensity, highly active anti-retroviral therapy (HAART) medication adherence, and quality of life.
Symptom intensity
Symptom intensity was assessed by the HIV Sign and Symptom CheckList-Revised. This checklist identifies the 72 most commonly experienced symptoms, and their intensity, among HIV-infected adults . Each of the 72 symptoms is scored on a scale of zero to three. A score of zero indicates that in the past 24 hours, the participant has not experienced that symptom, and a score of three that the participant severely experienced that symptom. The mean daily symptom intensity score is computed by summing every symptom intensity and dividing by 72. The total score reliability estimate in previous studies and in the present study was 0.97.
Medication adherence
Medication adherence was assessed with the Revised AIDS Clinical Trials Group (ACTG) Reasons for Non-Adherence to Medications (ACTGrev) and with change in CD4 cell count and HIV viral load. The ACTGrev is a self-report measure of reasons for missing medications (Chesney et al., 2000; Holzemer et al., 2006) . The revised instrument has two factors with a total of nine items: pill taking problems (five items) and forgetfulness (four items). Each factor or subscale can be summed separately and then collectively to create the total score. Cronbach's alphas for the two subscales ranged from 0.8 to 0.9 (Holzemer et al., 2006) . Additionally, three items were added to quantify the extent of each participant's HIV-medication adherence within the past seven days. The reliability of these items was 0.9 in the present study.
In addition, all participants were asked to bring in their current CD4 and viral load values at baseline and at the 14-week follow-up. These lab values were done at the request of their primary care provider.
Quality of life
Quality of life was assessed with the HIV/AIDS Targeted Quality of Life Instrument, a 34-item, disease-specific instrument measuring nine dimensions of quality of life. All dimensions are transformed and scored on a linear 0Á100 scale, where 0 is the worst score possible and 100 is the best score possible. Internal consistency reliability coefficients AIDS Care 1031 ranged from 0.83 to 0.88 for all nine dimensions (Holzemer et al., 2000) .
Qualitative data
Each participant in the intervention group completed a post-intervention survey in which they listed two things they: (1) liked and did not like about the program;
(2) would change and add to the program; and (3) learned from the program.
Statistical analysis
The sample size in the present study was based on the sample size in Gifford's original study in 1998 (Gifford et al., 1998) . This led to the recruitment of 89 eligible women, which provided an effect size of 0.04 with 80% power to detect change in symptom intensity between the two groups at follow-up (Hedges & Olkin, 1985) . Descriptive statistics were calculated using frequency distributions and appropriate summary statistics. The control and intervention groups were compared on major demographic variables to ensure that potentially confounding variables were equally distributed by the random assignment.
Multilevel negative binominal regression (Rabe-Hesketh & Skrondal, 2005) and multilevel linear regression analyses were used to explore changes over time across HIV/AIDS-related symptom intensity, medication adherence, HIV viral load, and quality of life between the experimental and control groups. This analytic method was selected because it can efficiently analyze all of the longitudinal data collected, even if it was not collected on each individual at each time point. This resulted in less information lost and a potentially less biased result. Post-intervention qualitative comments were summarized verbatim and themes were identified.
Analyses were performed using Stata version 10.0 (Stata Corporation) using an intent-to-treat approach. All statistical tests were considered significant if they achieved the 0.05 level with two-tailed tests.
Results
This randomized controlled study includes 89 HIVinfected women followed over 14 weeks. Eighteen participants were lost to follow-up from time of enrollment to the final survey ( Figure 1) . A total of 89 participants were included in the final analysis.
The mean age of participants was 47 years (SD 08.16 and range027Á72). Sixty-five (73%) of the women were currently taking HAART, with a mean (9SD) total CD4 lymphocyte count of 464.49257.6 cells/ml. There were no imbalances in demographic variables between the intervention and control group at enrollment. Baseline characteristics are displayed in Table 2 .
Impact on symptom intensity
The Sign and Symptom Checklist for Persons with HIV Disease revised (SSC-HIV(rev)) mean scores with 95% confidence intervals by group at baseline and weeks 4, 8, and 12 are presented in Figure 2 (a) . Random-effects negative binominal regression indicated no significant difference in change between groups across time for total symptom intensity score ( Table 3 ). The mean total symptom intensity score demonstrated a downward linear trend in the intervention group, compared with an upward trend in the control group. This trend was observed when the intervention sessions were occurring ( Figure 2 ). However, this difference between groups over time was not statistically significant.
Impact on medication adherence
The mean percentage of missed HAART doses in the past week with 95% confidence intervals is presented in Figure 2 (b). Multilevel linear regression indicated no difference between groups across time for HAART medication adherence. The mean, selfreported percentage of missed HAART doses demonstrated an upward trend in both the control and experimental groups, indicating that more doses missed ( Figure 2 ). However, this difference between groups over time was not statistically significant.
Neither the ACTG Reasons for Missed Medications Scale nor the self-reported number of doses missed in the past week changed significantly over time. Change in CD4 lymphocyte count or viral load did not differ significantly by group.
Impact on quality of life
Multilevel linear regression indicated a significant difference between groups across time for two of the nine subscales of the HIV/AIDS-targeted Quality of Life (HAT QoL): HIV Mastery (x 2 025.08; pB0.005) and Disclosure Worries (x 2 024.67; pB0.005). However, further inspection of the mean differences over time revealed that the differences between the two groups were only at baseline. Consequently, the significant results cannot be attributed to the intervention. None of the other quality of life subscales yielded significant results between the experimental and control groups over time (Table 3) .
Qualitative results
Overall, the qualitative comments about the intervention were very positive. The participants suggested logistical improvements that could be incorporated into the intervention. However, the three main substantive themes that emerged from intervention group participants included:
(1) A strong sense that intervention taught women how to manage their symptoms. One comment that expresses this theme is: I like the program because I have learned more ways to control any negative symptoms I have.
(2) The intervention facilitated a strong sense of community, two of the comments that best exemplify this sentiment are: I meet other women who are just like me and we learn about each other; they bring experience and they bring lots of information about HIV. Being able to speak openly and not be ashamed of my status; seeing old friends and knowing I'm not alone.
(3) Feeling that the peer leaders could be better: one comment that best expresses this theme is: I feel the teachers should be more prepared, not just reading off papers. Students and teachers should be able to make lesson plans more interesting; they should be more professional in presentation. 
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In addition, the participants had many comments about potential topics to be added to the intervention. Suggested topics included more information on discordant couples and relationships, menopause, substance abuse, co-morbidities, and dealing with stress. 
Discussion
Symptom management for individuals living with HIV/AIDS continues to be an important biomedical goal. However, the results of this study suggest that a peer-based symptom management intervention may not decrease total symptom intensity or improve medication adherence and quality of life in women living with HIV/AIDS, when compared to a control group who received a symptom management guidebook.
The differences between the two groups on symptom intensity was often less than 0.20 mean points at any point in time which yielded a very small effect size. Previous research with this intervention yielded an effect size of 0.61 (Gifford et al., 1998) . However, they were working with a sample that was more recently diagnosed with HIV and compared the intervention group to usual care. The present sample had been living with HIV for many years and reported few symptoms at the beginning of this study (mean symptom intensity of 0.49 on the SSC-HIVrev). Consequently, this may have led to a natural floor effect among those participating in the intervention because they were unable to report lower symptom intensity given the boundaries of the scale. Additionally, a more recent trial testing the effect of the symptom management manual, used as the control condition in the present study, yielded a 0.4 effect size (Hedges & Olkin, 1985; Wantland et al., 2008) . This larger effect size for the control condition may explain the diminished effect size in symptom intensity between the intervention and control groups over time. Several other explanations exist to explain the discrepancies in effect sizes between the original and present study of the PSMP.
The original study was tested in an all-male, relatively well-educated, mainly white sample. Additionally, the original study was completed in 1996.
Consequently, the intervention was tested in a very different sample in a time when HIV/AIDS self and symptom management were very different (Chou et al., 2004; Portillo et al., 2007) . While the intervention has been updated in the past decade, it was updated based on new medical interventions and not to specifically reflect the needs of women living with HIV/AIDS. For example, qualitative findings suggested that the intervention content could be modified to include topics on gynecological symptoms and menopause, childbearing/rearing, stigma, and sexual negotiation (HRSA, 2005) .
In recognition of these growing needs of minority women living with AIDS, investigators developed and tested the SMART/EST Women's Project (Ironson et al., 2005; Jones et al., 2007) . In contrast to the present study, professional therapists, not peers, led this intervention. This two-phase intervention was a 22-week group therapy intervention focusing on cognitive-behavioral stress management related to HIV/AIDS. The analysis of the SMART/ EST intervention on HAART medication adherence indicated that participants with exposure to the group sessions had increased medication adherence compared to participants who received the educational control. The intervention also predicted an increase in coping skills related to medication adherence (Jones et al., 2007) . The investigators attributed these results to an increase in social learning and emotional support which is supported by other recent literature (Brown & Vanable, 2008) . However, other studies have found the positive effect of cognitive-behavioral interventions on HAART medication adherence and stress management is short-lived (Brown & Vanable, 2008; Johnson, Charlebois, Morin, Remien, & Chesney, 2007) . Week 6 Week 10 Week 14
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Qualifications of peer leaders are also a potential source of effect size discrepancies. In this study, the peer leaders were representative of the overall sample. They had a high-school diploma or General Educational Development Test (GED), identified as African-American or Latina, were single and had a history of substance abuse. While it is desirable to have peer leaders identify with the participants on these variables, the low education level was an impediment to delivering the scripted intervention as intended. For example, the peers had a hard time reading parts of the script and would often get flustered during the intervention sessions. Several of the qualitative comments supported this barrier.
Finally, one potential reason for the small effect size is that the dose was not sufficient for this population. While the intervention was ongoing, there was a small, although not significant trend toward a decrease in symptom intensity missed HIV medications in the intervention group. However, this trend disappeared when the intervention sessions concluded. These findings are compatible with recent clinical trials evaluating the effect of behavioral interventions on medication adherence (Johnson et al., 2007; Parsons, Golub, Rosof, & Holder, 2007; Sampaio-Sa et al., 2008) and is consistent with a recent review suggesting that effective medication adherence interventions tend to last longer than 12 weeks (Sergio et al., 2006) . Of note, the SMART/ EST trial did find a significant difference in HAART medication adherence between the intervention and control conditions. However, the dose of their intervention was much longer, both phases lasted 22 weeks, and the measurements were taken immediately after the intervention was complete (Jones et al., 2007) .
The primary limitation of this study is its small sample size, which limited the ability to detect significant changes between the two groups over time. While the sample size was based on the original pilot study, the aforementioned factors may have led to a much smaller effect size. Additionally, the sample size was based on the primary outcome, change in symptom intensity, which may have limited the ability to detect changes in medication adherence and quality of life. Women also self-selected into this study, which may have biased the results.
Despite the non-significant findings and limitations in this study, previous research does suggest that peer-based interventions may work to help increase symptom management and self-care (Doull et al., 2004) . Future work on similar interventions in comparable populations should consider whether the content of the intervention addresses the more general needs of people living with multiple chronic diseases and in poverty. Future work should also consider using a combination of peers and professionals to help efficiently deliver the content when Statistical tests were considered significant if they achieved the 0.05 level with two-tailed tests. c Although these tests reached statistical significance, further inspection of the mean scores over time revealed that the difference between the two groups was at baseline and therefore not a result of the intervention. other barriers exist (i.e., limited literacy). It is also advisable to consider a larger intervention dose and longer follow-up period in order to test the long-term efficacy of future interventions.
Conclusion
To the best of our knowledge, this is the first study to test an established peer-based symptom management intervention in this sample, compared to an efficacious control condition. In this sample of urbandwelling women living with HIV/AIDS, results suggest that a peer-based symptom management intervention may not decrease symptom intensity or increase medication adherence. There is some positive evidence that suggests that the intervention may increase some important aspects of quality of life. However, further research is warranted to elucidate the effect of peer-based interventions in achieving positive self-management outcomes using study designs that incorporate heterogeneous HIV', female populations and longer follow-up periods.
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